The stability of human immunodeficiency virus type 1 (HIV-1) DNA in whole blood collected on filter paper (FTA Card) was evaluated. After >4 years of storage at room temperature in the dark our qualitative assay detected virus at a rate similar to that of our initial test (58 of 60, 97%; P ‫؍‬ 0.16), suggesting long-term HIV-1 DNA stability.
Passively transferred maternal antibodies persist in infants for up to 18 months after birth, which renders antibody screening ineffective for the early diagnosis of human immunodeficiency virus type 1 (HIV-1) infection in infants (13) . Simple, sensitive, specific, and inexpensive assays that detect the virus are needed for optimal management of HIV-1-exposed infants. DNA PCR has been useful in diagnosing HIV-1 infection in young infants (12) . Generally these tests are performed on peripheral blood mononuclear cells (PBMC) that have been separated from whole blood by density gradient centrifugation; however, several groups have published methods using whole blood collected on filter paper (3, 5, 10) .
Use of filter paper is an attractive alternative to collection of blood in tubes; less blood is needed, immediate processing is not required, the paper can be stored at room temperature, and once dried, the blood samples are not infectious. In addition, filter paper methods require less equipment and less technical expertise and are less expensive. Thus, combined with the DNA PCR, blood collected on filter paper provides a simple approach for HIV-1 diagnosis in infants (5, 7, 9, 10) .
To further simplify detection of HIV-1 in whole blood on filter paper, we previously developed an assay using filter paper that lyses cells and binds DNA (FTA Card; Whatman, Inc., Clifton, N.J.), eliminating the need to elute and extract DNA from the filter paper (1). Our assay proved sensitive and specific among HIV-1-exposed infants in Lima, Peru, and children followed in our Seattle HIV Clinic who were deemed HIV-1 infected on the basis of positive enzyme immunoassay and Western blot assay results after 18 months of age. After these specimens were tested, they were stored in a sealed plastic bag inside a laboratory cabinet (no direct light) at room temperature (22 to 24°C) for Ͼ4 years in Seattle, Wash.
Knowledge concerning the stability of HIV-1 DNA and RNA in dried-blood samples is required to gauge the validity of both qualitative and quantitative assays when specimen transport is not expeditious or testing is delayed, such as with batched assays used in some clinical studies. While HIV-1 RNA appears stable in dried blood and plasma collected on 903 (Guthrie Card) filter paper (Schleicher & Schuell, Inc., Keene, N.H.) stored at room temperature for 2 weeks to 13 months (2, 4, 11) , the stability of HIV-1 DNA in dried blood has been examined only up to 15 weeks (3). To evaluate HIV-1 DNA persistence on FTA Cards, all HIV-1-positive samples from our Seattle clinic collected 4.2 or more years ago (1) were retested.
The repeat assay for HIV-1 DNA in the whole blood collected on FTA Cards was done as previously described (1) . Briefly, two 3-mm-diameter disks were punched from the blood spot of each filter paper. The disks were then transferred to separate 0.2-ml PCR tubes, washed in the PCR tube three times with 200 l of FTA Purification Reagent (Whatman, Inc.) and twice with Tris-EDTA buffer, and then air dried in the same tube. The filter paper disks were subsequently subjected to nested PCR amplification targeting the HIV-1 pol gene, with primers RT1 and RT2 as the outer primers and RT3 and RT4 as the inner primers (8) . An additional punch of filter paper from each specimen was used to control for the presence of PCR inhibitors by amplification of the human ␤-globin gene, with primers KM38 and Fluo-GH120 (6) and the same PCR reagents and cycling conditions used to amplify HIV-1 pol. Amplicons of 665 bp, containing most of the gene encoding HIV-1 reverse transcriptase, and 350 bp, containing the human ␤-globin gene, were visualized by ethidium bromide staining in a 1.5% agarose gel. A sample was designated positive if pol was amplified in one or both of the duplicate PCRs, negative if pol was not amplified in either duplicate but the ␤-globin gene amplified, and indeterminate when the PCR was inhibited and neither pol nor the ␤-globin gene was amplified. The specimens were free of PCR inhibitors, as ␤-globin was amplified from all of the specimens at both time points.
When tested in 1998, 50 subjects had a positive pol PCR assay result in both of the duplicate filter paper disks and 10 subjects had the virus amplified in only one of the duplicates ( We estimate that ϳ25,000 PBMC were present in each 3-mm disk punched from blood-saturated filter paper. Assuming reliable amplification of a single copy of HIV-1, application of our assay to one 3-mm-diameter filter paper punch would detect infection when the viral load is Ն40 copies of HIV-1 per 10 6 PBMC (1). Given that untreated infants and children may have viral DNA levels as low as several hundred copies per 10 6 PBMC (14), we recommend that a minimum of two 3-mm disks be evaluated. In the specimens we studied, the distribution of HIV-1 did not appear to be uniform in the filter paper, as two specimens with one of two duplicates positive in 1998 tested positive in both duplicates in 2002 and 2003. It is worth noting that, given that relatively few cells are in each 3-mm disk, the reproducibility of the assay will diminish when the HIV-1 DNA copy number is low, such as when blood is diluted with serous fluid by vigorous squeezing of the infant's heel.
Both RNA and DNA PCRs have been used to diagnose HIV-1 infection in young children. HIV-1 RNA appeared stable in plasma dried on 903 filter paper following storage for 2 weeks at 20°C (4) and in a separate study for up to 1 year when stored at room temperature or at Ϫ70°C (2). However, as discussed above collection of whole blood from infants is more convenient than collection and processing of plasma. HIV-1 RNA quantified from whole blood dried on 903 filter paper stored at Ϫ70°C for up to 13 months had values similar to those of plasma and whole blood collected in test tubes and stored in lysis buffer (11) and for up to a year when stored at room temperature or at Ϫ70°C (2).
The stability of HIV-1 DNA has not been evaluated extensively. HIV-1 DNA was detected on 903 filter paper after 15 weeks of storage at 22°C (3) but was not evaluated after additional time had passed. Data from our study indicate that HIV-1 DNA can persist in filter paper for extended periods of time.
In conclusion, our study demonstrated that HIV-1 DNA in whole blood stored on FTA Card filter paper at room temperature for 4.2 or more years decayed slightly. This decay, however, was minimal, such that 97% of the specimens retained sufficient viral DNA to test positive in our qualitative assay. These data are relevant to patient care and clinical trials and suggest that whole blood stored on FTA filter paper would provide a simple and economical method for collection and storage of specimens for later testing. a Two 3-mm-diameter punches of filter paper from each specimen were tested Symbols: ϩ/ϩ, positive in both duplicates; ϩ/Ϫ, positive in one of the duplicates; Ϫ/Ϫ, negative in both duplicates. Distribution of positive (ϩ) PCR amplification differed significantly over time (P ϭ 0.0007 by marginal homogeneity [ 
